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Glomerulus number and blood pressure in the Prague hyperten-
sive rat. The kidney has long been attributed a key role in the
pathogenesis of hypertension. Reduction of filtration area by
glomerular loss is regarded currently as a major causative mech-
anism. Here we analyze the relationship between glomerulus
number and blood pressure (BP) in a new model of genetic
hypertension and the Prague hypertensive rat (PHR) and the
Prague normotensive rat (PNR). Glomerular numbers were de-
termined in 7- to 53-week-old PNR and PHR, and the correlation
with conscious systolic BP was analyzed. PHR had significantly
higher BP but 19% fewer glomeruli than PNR. Glomerular
number correlated (partial correlation analysis, controlling for
effects of body weight, age, and kidney weight) significantly (P ,
0.01, r2 5 0.46) with BP in male PHR but not in female PHR or
in PNR. Moreover, subgroups of PHR and PNR selected for the
same mean BP showed the same differences in glomerular counts,
and subgroups selected for the same mean glomerular count
showed the same differences in BP as the whole group. Reduced
glomerular numbers and BP seem not to be causally related to BP
in PHR older than seven weeks. Other mechanisms, such as
genetically determined changes in transporter and receptor pro-
teins, vascular abnormalities, and humoral mechanisms, must be
considered.
Since Bright’s description of the uremic syndrome 150
years ago, the kidney has been accorded a key role in the
pathogenesis of hypertension, a role reinforced by the
finding that in rat models of genetically determined spon-
taneous hypertension the hypertension often can be trans-
planted with the kidney [1–3]. The development of hyper-
tension in rats after reduction of renal mass [4, 5] has led to
the hypothesis that reduction of filtration area by glomer-
ular loss [6, 7] plays a major role in the development of
hypertension. This study analyzes the relationship between
glomerular numbers and blood pressure (BP) in a new
model of genetic hypertension, the Prague hypertensive rat
(PHR) and its normotensive counterpart (PNR), rat strains
bred from a single parent pair and thus genetically closely
related [8].
METHODS
Experiments were carried out on PNR and PHR (both
sexes, age 7 to 53 weeks). On at least three separate days
prior to the experiment, systolic BP was measured by
tail-cuff sphygmomanometry. Glomeruli were stained in
vivo in anesthetized (40 mg/100 g body weight i.p. sodium
pentobarbital) rats as described elsewhere [9]. In later
experiments, the staining procedure was dispensed. After
20 to 30 minutes, the animal was sacrificed by injection of
an overdose of anesthetic, and both kidneys were removed
rapidly and decapsulated, weighed, cut into small pieces
and (when stained) fixed in 1% NH4Cl, macerated (50%
HCl for 2 hours at room temperature), rinsed, and trans-
ferred to a flask containing 100 ml H2O. The kidney
fragments were then dispersed on a magnetic stirrer at low
speed for 8 to 10 hours, and the glomeruli in 40 ml aliquots
were counted under microscope (at least 20 aliquots from
each animal); the mean was used as a single value for
statistical analysis. Preliminary analysis showed that the
prerequisites for multiple analysis of variance were not met,
so partial correlation analysis was performed instead.
RESULTS AND DISCUSSION
Prague hypertensive rats were heavier and had larger
kidneys and higher BP than PNR (152 6 20 vs. 102 6 17,
P , 0.001). PHR had 19% fewer glomeruli than PNR,
which had approximately 31,000 glomeruli per kidney.
Males were heavier and had larger kidneys than females.
Female PNR had slightly fewer glomeruli than males.
There was no significant correlation between BP and total
number of glomeruli, except in PHR males (Fig. 1). Be-
cause the lower end of the BP distribution of PHR over-
lapped with the upper end of that of PNR, it was possible
to obtain subsets of PHR and PNR with the same mean BP.
These had, however, the same difference in glomerulus
count (Fig. 2). Similarly, subsets of PHR and PNR with the
same mean glomerulus count had the same difference in
BP as the whole group (Fig. 2).
Prague normotensive rats had the same number of
glomeruli as normotensive rats of other strains [10–12].
PHR had significantly fewer, consistent with one study on
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spontaneously hypertensive rats [13]. This is, however, not
a universal finding, as several studies have not found any
difference [10–12]. If (high) BP and (reduced) glomerular
number are causally related, one would expect to find a
negative correlation between the two parameters, BP and
number. This was the case only for PHR males. Moreover,
in the regions of the BP and glomerular number distribu-
tions where values for the two strains overlap, subsets of
PHR and PNR with the same mean BP had the same
difference in glomerulus count. Similarly, subsets of PHR
and PNR with the same mean glomerulus count had the
same difference in BP as the whole group. Thus, the
absolute number of glomeruli does not appear to be a
direct determinant of BP in PNR and PHR over seven
weeks of age, although neither a possible effect at an earlier
age nor a possible sex linkage can be excluded. The lack of
consistency in the literature suggests that findings with
acute reduction in renal mass (by ablation and/or infarct)
are not immediately relevant to genetically determined
hypertension. Other possible causal mechanisms, such as
genetically determined changes in transporter or receptor
proteins [14–16], humoral mechanisms [1], and vascular
abnormalities, [10] must also be considered.
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Fig. 1. Systolic blood pressure (BP; tail-cuff sphygmomanometry) as a
function of the total number of glomeruli (both kidneys) in male (circles)
and female (triangles) Prague hypertensive (PHR; solid symbols) and
normotensive (PNR; open symbols) rats. The straight lines are the
regression lines: (long dashed line) PHR male; (short dashed line) PHR
female; (dots spaced apart) PNR male; (dots spaced together) PNR
female.
Fig. 2. Glomerulus count and systolic blood pressure (BP; mean 6 SEM)
in subsets of Prague hypertensive (PHR; solid symbols) and normotensive
(open symbols) chosen either for same mean BP (squares) or same
glomerulus count (triangles).
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